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mf' OPEN ACCESS ABSTRACT
Background: Hymenal findings are frequently requested in medico-legal opinions on
Corresponding Author: alleged sexual trauma. Hymenal morphology, however, varies widely across age and

reproductive history, and healed trauma or obstetric remodeling can resemble normal
variants, creating a high risk of over-interpretation. Objectives: To describe hymenal
status, tear characteristics, and related genital findings in female medico-legal
autopsies, and to summarize their relevance for forensic interpretation of suspected
sexual trauma. Methods: A cross-sectional mortuary-based study examined 90 female
bodies brought for medico-legal autopsy between May 2021 and November 2022 at
the Department of Forensic Medicine, Government Medical College,
Thiruvananthapuram. Decomposed and extremely mutilated bodies were excluded. A
standardized genital examination documented hymenal status and type,
number/nature/position of tears, notches, tags, and adjacent structures including the
fourchette and fossa navicularis. Results: Hymenal tears were present in most cases,
predominantly healed and multiple. Tears commonly involved multiple clock-face
positions, with frequent involvement of posterior and inferolateral sectors. Notches
were identified in a minority and were mainly anterior. Hymenal tags were uncommon.
Fourchette scars were frequent, while labia majora and minora showed no injuries.
Conclusion: Healed multiple hymenal tears and posteriorly located defects are
common in medico-legal autopsies; however, overlap between normal variants,
remote trauma, and obstetric change necessitates cautious, context-based
interpretation. Standardized descriptive documentation with anatomical localization
strengthens the forensic value of genital findings.
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INTRODUCTION

The hymen is a thin mucosal fold at the vaginal introitus that has acquired disproportionate medico-legal and cultural
significance. In several societies, it is treated as a biological marker of “virginity” or proof of penetrative sexual activity,
despite a lack of scientific basis for such claims. Contemporary scholarship has clarified that “virginity testing” is invalid
and that hymenal appearance cannot reliably determine sexual history [1-3]. These misconceptions can produce serious
harms, including stigmatization, coercion, and erroneous judicial inferences. Forensic reporting therefore requires careful
separation of cultural belief from anatomical evidence.

Even in clinically or legally substantiated cases of sexual abuse, genital examination findings are frequently normal or non-
specific [4,5]. This reflects both the mechanics of penetration (which do not uniformly cause injury) and the limited
specificity of many mucosal changes. Therefore, the presence of a tear does not, by itself, identify the context in which it
occurred, and the absence of a tear does not exclude penetration or assault. The forensic task is to describe observations
accurately, recognize the limits of inference, and integrate physical findings with history, scene information, and ancillary
evidence.

Genital tissues heal rapidly. Photographic series demonstrate that many hymenal lacerations resolve within days to weeks
and can leave little or no residual evidence unless the injury is deep or involves a complete transection of the hymenal rim
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[6-8]. Longitudinal work also shows that scars or persistent defects are more likely after deeper trauma, whereas superficial
injuries often heal without a durable signature [6—8]. This biology complicates attempts to infer recency from a healed
appearance, particularly when postmortem changes further alter mucosal texture and color.

Normal variants further complicate interpretation. Superficial notches, clefts, redundant folds, and hymenal tags have been
documented in individuals without a history of intercourse, and reviews emphasize that these findings have limited forensic
specificity [2,3]. Non-coital influences—such as tampon use, medical procedures, accidental impacts, and childbirth-
related stretching—contribute to a broad spectrum of appearances [2,9]. Importantly, the hymen can remain apparently
intact after intercourse because elasticity and configuration vary considerably between individuals [14].

Autopsy-based observation offers an additional perspective by capturing cumulative genital morphology within a medico-
legal population. At the same time, evidence from emergency medicine and sexual assault services shows that anogenital
injuries also occur after consensual intercourse and that detection depends strongly on examination technique and timing
[10-12]. Systematic evidence synthesis confirms overlap in injury prevalence between consensual and non-consensual
contexts, underscoring the need for cautious interpretation and standardized documentation [13]. Objectives: To describe
(1) hymenal status and morphological type, (ii) hymenal tears by number, nature, and clock-face position, (iii) associated
hymenal variants (notches and tags), and (iv) adjacent genital findings (labia, fourchette, and fossa navicularis) among
female medico-legal autopsies, and to discuss implications for forensic interpretation of suspected sexual trauma.

METHODOLOGY
Study design:
A cross-sectional descriptive study was conducted.

Study setting:
The study was carried out in the Mortuary Wing of the Department of Forensic Medicine, Government Medical College,
Thiruvananthapuram, Kerala, India.

Study period:
May 2021 to November 2022.

Study population:
All female bodies brought for medico-legal autopsy to the mortuary during the study period were screened for eligibility.

Eligibility criteria:
Bodies with intact external genitalia permitting examination were included. Decomposed bodies and extremely mutilated
bodies were excluded because reliable assessment of hymenal morphology and mucosal tears was not feasible.

Sampling and sample size:
Consecutive eligible cases were enrolled during the study period. A total of 90 cases fulfilled the criteria and were included.

Examination procedure:

A standardized external genital examination was performed during autopsy under adequate illumination, with the body
positioned to permit clear inspection of the vulva and introitus. Findings were documented immediately on a structured
proforma using uniform terminology. Hymenal status was recorded as intact or torn. When the hymenal rim was sufficiently
preserved, hymenal type was categorized as annular, fimbriate, crescentic, or infantile. When extensive disruption, multiple
tears, or only remnants prevented confident typing, the category “type not ascertainable” was used. For torn hymens, tears
were characterized by: (a) number (single vs multiple, defined as >2 tears), (b) nature (fresh vs healed), and (c) anatomical
position using a clock-face convention, with 12 o’clock denoting the anterior aspect. Fresh tears were recorded when
margins appeared recent with visible bleeding or acute mucosal discoloration; healed tears were recorded when margins
appeared scarred or well-epithelialized without features of acute injury. When defects involved more than one region, the
category “multiple positions” was assigned.

Associated genital features:

Hymenal notches were recorded as present or absent; when present, predominant location was categorized as anterior,
posterior, or both. Hymenal tags were recorded as present or absent. Adjacent genital structures relevant to sexual trauma
were assessed for visible injury or remodeling: labia majora, labia minora, fourchette (intact vs healed scar), and fossa
navicularis (intact vs obliterated). Observations were purely descriptive and did not attribute causation on morphology
alone.

Data management and statistical analysis:

Data were entered into a spreadsheet and cross-checked against the proforma for completeness. Results were summarized
as frequencies and percentages. The analysis emphasized pattern description and did not attempt to infer causality or timing
of tears from morphology alone.
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Ethical considerations:
The study commenced after obtaining Institutional Ethics Committee clearance. Case records were de-identified, and
findings were reported only in aggregate to maintain confidentiality.

RESULTS

A total of 90 female medico-legal autopsies were evaluated for hymenal morphology and associated genital findings
relevant to forensic interpretation of sexual trauma.

Hymenal tears were documented in the majority of cases, while one-fifth had an intact hymen. When morphology was
classifiable, fimbriate and annular configurations were frequently recorded; however, nearly one-third of cases had
extensive disruption or remnants that prevented reliable typing (Table 1).

Table 1. Status and Morphological Type of Hymen (N = 90)

Hymenal characteristic Frequency Percentage (%)
Hymenal status

Intact 19 21.1

Torn 71 78.9

Type of hymen

Annular 20 22.2

Fimbriate 28 31.1

Crescentic 12 13.4

Infantile 2 2.2

Type not ascertainable* 28 31.1

*Type not ascertainable due to multiple tears or presence of only hymenal remnants.

Among the 71 cases with torn hymen, multiple tears predominated and almost all tears were healed. Anatomically, tears
were often distributed across multiple clock-face positions, followed by localized involvement of the 3—6 o’clock and 5-7
o’clock sectors (Table 2).

Table 2. Distribution of Hymenal Tears: Number, Nature, and Position (n = 71)

Variable Frequency Percentage (%)
Number of tears

Single tear 8 11.3
Multiple tears (>2) 63 88.7
Nature of tears

Fresh 1 1.4
Healed 70 98.6
Position of tears / clefts

3-6 o’clock 21 29.6
5-7 o’clock 16 22.5
6-9 o’clock 3 4.2
12-3 o’clock 1 1.4
9-12 o’clock 1 1.4
Multiple positions 29 40.9

Hymenal notches were observed in less than one-third of cases and were predominantly anterior. Hymenal tags were
uncommon in the study population (Table 3).

Table 3. Associated Hymenal Variants: Notches and Hymenal Tags (N = 90)
Feature Frequency Percentage (%)
Hymenal notches
Present 27 30.0
Absent 63 70.0
Position of notches (n = 27)
Anterior 22 81.5
Posterior 3 11.1
Both anterior & posterior 2 7.4
Hymenal tags
Present 6 6.7
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No injuries were identified on labia majora or labia minora. Healed scarring of the fourchette was common, and the fossa
navicularis was intact in over half of cases (Table 4).

Table 4. Status of Adjacent Genital Structures Relevant to Sexual Trauma (N = 90)

Structure Finding Frequency (%)
Labia majora No injuries 100

Labia minora No injuries 100

Fourchette Intact 33 (36.7)
Fourchette Healed scar 57 (63.3)

Fossa navicularis Intact 51 (56.7)

Fossa navicularis Obliterated 39 (43.3)

Status of Adjacent Genital Structures Relevant to Sexual Trauma (N = 90)
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Figure 1: Status of Adjacent Genital Structures Relevant to Sexual Trauma.
DISCUSSION

In this mortuary-based series, hymenal tears were present in most cases and were overwhelmingly healed, with multiple
tears predominating. This pattern aligns with the established observation that anogenital mucosa heals rapidly and often
leaves limited residual evidence unless the laceration is deep or transects the hymenal rim [6-8]. From a forensic
perspective, a healed tear is therefore best regarded as a marker of prior tissue disruption rather than a timestamped indicator
of recent penetration or force. The near absence of fresh tears in this dataset reinforces the need to avoid mechanistic
conclusions when only chronic morphology is available.

The anatomical distribution of tears in the present study—frequent involvement of posterior and inferolateral sectors and
a large proportion recorded in multiple clock-face positions—also warrants careful interpretation. Studies in adolescents
and adults document anogenital microtrauma after consensual intercourse, most commonly involving the vestibule, fossa
navicularis, and hymen [10]. Method-comparison work further indicates that detection rates increase when colposcopy or
contrast techniques are used, meaning that the same biological injury burden can be under-detected with routine visual
inspection [11]. These considerations are particularly relevant to autopsy settings, where the examination is limited to gross
inspection and where the postmortem interval can alter mucosal appearance.

Nearly one-third of cases had only hymenal remnants or extensive disruption that prevented classification of hymenal type.
This finding is important because type-based descriptors are informative chiefly when the hymenal rim is intact.
Developmental and inter-individual variation in hymenal configuration is well documented, and expert guidance
recommends that forensic reports prioritize direct description of observable features over speculative reconstruction of
original configuration [5,6]. In this dataset, a practical approach is to record the extent of tissue loss/remnants and to focus
on tear number, distribution, and chronicity where visible.

Hymenal notches were present in 30% of cases and were predominantly anterior, while hymenal tags were uncommon.
Reviews emphasize that superficial anterior notches and tags are encountered as normal variants and have limited
specificity for penetrative trauma [1-3]. Conversely, the persistence of an apparently intact hymen does not exclude
intercourse or assault, since elasticity and configuration allow penetration without rupture in some individuals [14]. These
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principles are central to avoiding deterministic statements such as “no intercourse” or “proof of assault” based solely on
hymenal morphology.

Adjacent genital findings provide additional nuance. Fourchette scarring was common in this series, compatible with prior
stretching and tissue remodeling related to childbirth or other non-assault mechanisms. Evidence syntheses comparing
sexual assault with consensual intercourse highlight that injury prevalence overlaps across contexts and depends on
definitions, examiner training, timing, and technique [12,13]. Forensic interpretation therefore benefits from standardized
terminology, clear anatomical mapping, and explicit statement of limitations. When history and scene information suggest
recent assault, targeted evidence collection and timely clinical examination remain critical, because chronic autopsy
findings alone rarely establish recency.

LIMITATIONS

This single-center mortuary study lacked complete individualized obstetric, gynecologic, and sexual histories required for
case-level correlation. Postmortem interval varied across cases, and tissue maceration or drying influenced visibility of fine
mucosal changes. Absence of routine colposcopic photographic documentation restricted detailed morphometry and
external peer review. The cross-sectional design described prevalence and patterns but did not determine timing,
mechanism, or medico-legal causality of observed defects.

CONCLUSION

Among 90 female medico-legal autopsies, hymenal tears were present in most cases and were predominantly healed and
multiple, with frequent involvement of posterior and inferolateral sectors or multiple clock-face positions. A substantial
proportion showed only hymenal remnants, limiting morphological classification. Notches were uncommon and largely
anterior, and hymenal tags were rare, supporting their limited forensic specificity. Fourchette scarring was frequent,
whereas labial injuries were absent, indicating that adjacent genital scarring can reflect long-term remodeling rather than
acute assault. Overall, hymenal morphology alone cannot establish sexual assault; forensic opinions should rely on
standardized descriptive documentation, anatomical localization, and integration of investigative, medical, and obstetric
context to produce defensible interpretations in practice.
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